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1.0. INTRODUCTION MATTHEW J, KERPER -

; Chier.TeohnicalIntormatlonbivision
d Database management systems have historically been the domain

of large mainframes. However, the popularity of mini and micro-
computers has spurred the development of database systems
appropriate for those devices. Concurrently, database systems
design is turning away from traditional heirarchic and CODASYL
models to embrace the conceptually simpler relational database
approach (1,2,3,4,).

The relational database approach views data as being in tables.
The entries form the rows and are called tuples. The columns are
called attributes. Simple selection commands are provided to search
for entries with attributes of a given value. Other commands allow
the extraction of a subset of entries (found by the selection commands)
and the incorporation of that subset with others. This approach
is not as efficient as the traditional model in its iﬁplementation
but offers far greater flexibility in the incorporation of data
and the ability to "explore" the data base.

This report documents the attempt to develop a relational
database management system for the Harris Minicomputer at Florida

AEM University.

2.0 SYSTEM DESIGN

It is nusual for the design of database management systems to
be described in detail. Therefore, the description of RISS, a
relational database management system for minicomputers(5), seemed
a most fortuitous occurrence. The system development strategy was

to translate RISS to the Harris computer and then augment its

capabilities in accordance with the original project proposal.
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2.1 RISS: RELATIONAL INQUIRY AND STORAGE SYSTEM

RISS was developed at the forest Hospital in Des Plaines,
Illinois and implemented on a PDP 11/40 with the RSTS/E operating
system. Data can be retrieved from RISS by human interacticn
from a ferminal (called the naive-user interfaced level) or by
requests from a computer program (called the applications program
interface level).

The conversion effort focussed solely on the properties of
the naive user interface level. Three subsystems provide the
pathway for a human user to access a RISS database a relational
editor, a retrieval package and a database manipulation and
maintenance package. They are described below:

A. Relational editor

The editor is needed to create, examine and update
entries in the database. The editor design is based
on dline~oriented text edition. Thus, there is a-
record pointer which identifies the entry to be
entered, examined or changed. The editor commands
implemented in RISS are:

1. move the record pointer forward in backward through
the existing entries

2. search for a specified substring in the database
and move the record pointer to the next occurrence
of that substring.

3. delete one or more entries from the database.

4, enter a new entry in the database.

5. display or change the value of a field (attribute)
of an existing entry.

6. provide descriptive information about a given set
of entries (relation) in the database.

B. Retrieval Package

The retrieval commands allow the user to retrieve and
analyze data in RISS relations:

1. selection of entries which satisfy a given attribute
specification (i.e., Sex = "male)) Age - 18) and
the formation of a resulting relation




(3)

2. formation of the union or intersection of relations,
including relations formed by the proceding command

3. extraction of a subset of columns (attributes) of a
.relation . .

4. Printing tabular reports based on a retrieved relation

5. Printing simple statistical information .

6. grouping specific attribute values into user-specified
ranges )

7. producing a frequency distribution for all unique values
of a given attribute.

c. Database manipulation and maintenance package

The database manipulation and maintenance package provide the
usual utility functions associated with database management:

1. creating a relation (a set of related entries in

database)

deleting a relation
copying a relation
sorting a relation

merging two relations

combining two relations

redefining the structure of a relation

by adding or deleting a column (attribute)

N N
« o ®

3.0 SYSTEM IMPLEMENTATION

The initial implementation strategy was to copy all routines
from the RISS text into the Harris computer. It was thought that
the differences in the BASIC language between the two systems
would be minor. This proved not to be the case.

The implementation of BASIC on the two computers differs

significantly. Furthermore, closer investigation revealed

that the RISS data structure design incorporated fundamental
features of the PDP-11/40. In other words, to use the RISS code
directly would entail the emulation of PDP-11/40 features on the

} Harris minicomputer. To compound the problem to the breaking

i point, at this time the air conditioning system of the Harris
minicomputer broke down and remained inoperative for several weeks.

This exclude computer use during the time although program develop-

ment was possible.
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In light of the problems discussed above, it was decided to
re-design the FAMU Relational Database system (FREDB) using RISS
as a guide but exploiting the features of the Harris minicomputer.
The central core of the re-design was to abandon the RISS data
structure,

The RISS data structure allowed for storage of four types of
data -~ single ASCII characters, integers, floating - point numbers
and alphanumeric character strings. Three files or tables were
used for storage and descriptions - a tuple (entry) descriptor
table, a tuple file and an alpha data file. Without going into
a detailed description of the process, suffice it to say that the
storage structure was based very closely on the actual storage
format of the PDP-11/u0.

Upon reconsideration of the design,questions began to arise
as to the need for a relational editor. The reasoning was that on
edition already existed in the Harris operating system. It could
be used for all of the functions of the RISS relational editor.
However, the use of the Harris line editor implied the use of the
Harris storage strategy. Hence, one simplification led to
another. TFREDB has no provision for relational editing. The
system recognizes the equivalence of flat files and relations.
Therefore, the user enters, modifies and deletes all data using
existing Harris editing procedures. The relations are then
described in FREDB and those field (attribute) descriptions form a
pathway for FREDB routine to access user-created files. The

adoption of this approach led to the development of an initial

system with many of the features of RISS.




4,0, The FREDB System

The actual implementation consists of a method to define and
create relations. Additional procedures to join and select rela-
tions were attempted but not completed. The computer programs for

relation definition and definition (called CREREL) are given in

Appendix 1.
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CREREL
AU FHORS

KENNTH MCCRAY

ARTHUR ROBERTS

THE CREREL  RELATION WAS CREATED TO SERVE AS A DATA ENTRY SYSTEM
 FOR-FREDBy— THE VERSLITILITY OF -THIS-SYSTEM WILL -ALLON THE_USER—TQ— . —

HAVE A MAXIMUM RECORD SIZE OF 999 CHARACTERS' THE DATA- FOR THIS

SYSTEM MAYBE ENTERED IN ANY QF THE THREE (3) wAYS LISTED BELOW,

1), IF THE FILE ALREADY EXIST IT CAN BE ADDED TO THE INDEXLOG
BY DEFINING THE RELATICN NAME AND ATTRIBUTES USING CREREL,

2)., DATA CAN BE ADDED AT THE SAME TIME THE RELATION NAME
AND THE ATTRIBUTES ARE DEFINED,

3). DATA CAN ALSC BE ADDED TO THE FILE AT A LATER DATE.

THIS IS A SERIES OF ENTER ACTIVE COBOL PROGRAMS WHICH WILL PROMPT
—THE USER_FOR__THE EGLLOWING INFORMATION, TO CREATE A RELATION, -
———1)., NAME OF RELATION 10 BE-CREATED,

THIS NAME CAN NOT BE OVER 8 CHARACTERS LONG AND IT SHMOULD NOT
CONTAIN ANY SPECIAL CHARACTERS (S$%R&~== ?21234),

2), NUMBER OF ATTRIBUTES THE RELATION IS TO CONTAIN.
THIS NUMBER CAN NOT EXCEED 34,

sannkr  THE FOLLOWING INFORMATION wILL APPEAR #waxaxs
xxxxskx  FCR EVER ATTRIBUTE THAT IS REQUESTED iaxxxx

3). NAME OF ATTRIBUTE,
THIS NAME CAN NOT EXCEED 20 CHARACTERS,

3.1), WHEN THE LETTER 'B' IS TYPED IN FOR THE ATTRIBUTE NAME IN
IN THE ATTRIBUTE LENGTH FIELD TYPE THE NUMBER OF SPACES THAT
————18-TO- BE-RLACED BETWEEN THE ATTRIBUTES, - —_ —

THIS wILL NCT COUNT AS A ATTRIBUTE,

4), LENGTH QF ATTRIBUTE,

e —THE-MAXIMUM_LENGTH OF THE ATTRIBUTE, - — e —_—

—~THE—ENTIRE—SYSIEM 1S JEO TOGETHER BY JCL.

FILENAME PURPOSE




v T—— T TN ; TN TRUC T TON T PO CRERET

—— CREATE- CREATES—A—NEW- RELATION- -
CREATE1l . RETRIEVES THE ATTRIBUTES
FOR-A GIVEN RELATION——
CREREL i JCL FOR CREREL SYSTEM
CRE2 " JCL FOR INSERTING OF ATTRIBUTES

————e G - A D S AR AP -2 S .y 0SB -GV .. -4 . - - . S, AT - . A S A A4 S G S S

e L INK—MOQDULE -~ - -—-PURPOSE - -~ - - - - - - FILENAME -
NEWRL CREATE A NEW RELATION CREATE
e GEIRL— — —-————GET-A RELATION- .. . —— ._ .. CREATEL- -
EOQF.. ‘ \
)
e - —————— —— o —r — __q

| W

S T

B |




'—q-—m———”TH-F'—'“--;:;------EEHEEEEA

$M0 BS=999
BaLNK—

$JO H IHELP
$J0 D (DESCRP

e e BBR o e e e

$PR

$PR WwELCOME T0

$PR

$PR

S$PR FFFFFFFFFF RRRRRRRRR DODLDDODDD

$PR-F —- —- R —-—— R -D- D —
$PR F R R 0 D 8
SPR F R R EEEEEE 0 D 8
$RRA-—FFFFFFP———RRRRRRRAIR——— 6———f¢—p—————— p——————
$PR F R RR EEEEEEE )] )] peaByvEeEd
SPR F R RR E 0 D 8 B

—— AR R RR- —E—
SPR F
$PR
$AR A
$PR FAMU RELATIONAL DATABASE
$PR -

i SRR
$PR
$PR NOTE: TO GET A LIST OF THME AVAILABLE MOOULES IN THE 'FREDB!
SRR - SYSTEM,TYRE NS

. $PR FREDB,.H

; 82

SME
LHELP S$PR *
$PR THESE ARE THE ONLY AVAILABLE MODULES IN THE 'FREOB' SYSTEM,

SRR
— -

—f —— P B
RR  EEEEEE DODLLOODD BBBBEEB

b o]

$PR CREREL EDREL
S$PR COPREL COLREL
1 - -$PR ~-——--80RREL-— — —— ~— —MERREL—-- — —
' $PR CELREL RETREL
$PR
—$RR- —
$PR NOTE: IF YOU WISH TO GET A DESCRIPTION OF EACH MODULE, TYPE!
$PR
SRR — FREDB+O-
B2
SME -
AR N
S$PR CREREL (RELATION CREATOR): THIS MODULE ENABLES CREATION OF A 'FREDH!
$PR RELATION, THE USER SPECIFIES THE NAME OF THE RELATION, THE NUMBER
—_— SRR OF ATTRIBUIES (COLUMNS), AND THE ATTRIBUTE _NAMES, THIS_MQDULE-ALS(
$PR ALLOWS THE USER TO INPUT TUPLES INTG THE RELATICON,
$PR )
— SRR FOREL-(RELAFICN EDITOR)I 4+ THE RELATION EDITOR-ALLOWS THE USER-TO-CHANGE,
$PR DELETE, AND INSERT TUPLES (ROwS) IN THE RELATION,
$PR
{ m——$PR COPREL--(RELATION-COPLIER): — THE -RELATIONSCOPIER MODYLE-ALLOWS A USER_TO -
$PR - MAKE AN EXACT COPY QF AN EXISTING RELATION INTO A NON-EXISTING REL{
$PR
—+——SRR—COLREL—(COLUMN-—SRECIEICATION-MODLIELER)+—TH ]S MOOULE ALLOWS A USER IO —
SPR DELETE ATTRIBUTES FROM A RELATION,
$PR
$PR SORREL (RELATION SORTER): THIS MODULE ALLOWS A USERQR TO SORT THE TUPLES
$PR . A RELATION BASED ON THE CONTENTS OF SUME SPECIFIED ATTRIBUTE IN THl
200 RELATION

-~

¢




8RR

SPR DELREL (RELATION DELETER): THIS MODULE ALLOWS A USER TO SELECTIVELY
$PR RETRIEVE DATA FROM A 'FREDB' RELATION,
S$ME

e ———— e e

B WY SN SN R

nd 1




$M3
SFREE ALL

(a4
LA

{BEGIN $RR, SNR

$MO 852999
SPR R
SPR

$PR INPUT THE NAME OF THE RELATION WHICH YOU #OULD LIKE DELETED?
—$IRIHNME
SPR
SPR NME 13 THE RELATION IN WHICH YOU WOULD LIKE DELETED? (Y/N)
e RESTAR — $SRTE MANG — o - e e e
$IF, (BANSEN) SJU IBEGIN
SJE 1ERR
$IF,(HANSIY) - SJU—+CONT
1ERR SPR
SPR PLEASE TYPE IN 'Y' OR 'N'..,
— SJU-RESTAR —— o o o m o
ICONT  SEL WNME
$JE.K,312, LERR3

J-T-K1
LA A

$PR
$JU ! INDEX
e ERRE—— SPR ""““ﬁ
SPR #NME IS AN NON=EXISTING RELATION
$PR
SRR WOULD YOU-LIKE-—TO- DELETE ANOTHER -RELATIOND (v —
$JU IRESTA
1 INDEX $MO RE
S$ED--INDEXLOG — E— - —
SAE, 18, 8NME ‘ . )
$0E 0
Syp
$MO AB
S$PR
-S$FREE ALbL— ——-- — RS- —_—
SPR #NME MHAS BEEN DELETED
$PR
SRR WOULD XOU-LIKE-TO-DELETE ANOTHER-RELATIOND (Y/N)
IRESTA $SR,1 #ANS1
SIF, (#ANS13N) $JU lEND j
$JE—JERRa— —_ -———~_—1
SIF,(#ANS13Y) $SJU !BEGIN !
1ERR2 $PR t
SRR PLEASE TYPE _IN 'y! QR IpNY :
$JU IRESTA
ERR3 $JE INEXT3
INEXTI— SPR
SPR aNME IS AN INVALID RELATION NAME:
$PR 1) NAME HAS MDRE THAN 8 CHARACTERS
SRR —2) FIRST CHARACTER [N TKHE uAue_xs.A.mumaea___.____
$PR 3) NAME HAS AN INVALID CHMARACTER,
SPR
$PR._TRY AGAIN, .
SPR
, $JU LBEGIN ~
! EOF .. '




$MS
S ARAA AR AR AR AR RR AR R AR R RN RAR AR AR AR AR AR RARRRN AR AR

52— THIST MACRO-RETRIEVE S A RELATION-FROM—THE— 44—

$ »+ FAMU RELATIONAL DATABASE < FREDB > *s

S ARRARRARARRRRNARRRARNRRRR AR ANRRRRARRRRANARRARAN AR AR
—————+BEGIN-§55 S

BBLK

82

82—

$PR THIS IS THE RELATION RETREIVING MODULE

PR ——
SFR ALL

S AARARRRRARARARARRRARRARRAARARR AR ARANRRARRN R AN
P —

85— *GETRL 1S FHE L INK—MODULE-FROM-A—COBOL— *

—

$ * PROGRAM THAT SEARCHES FOR A RELATION
$ » ASSIGNMENTS ARE MADE INTERACTIVE TO THE ®
$—n—SAME -FILE-IN-THE -COBOL PROGRAM < TREL->- - =
$ » GOMIT:: IS THE EXECUTABLE LINK MODULE COF A =
$ » CO0BOL PROGRAM <TRELD> THAT RETRIEVES*
$—* A—WANTED ATIRIBUTES

A

s AERRERRARNRRANRRNRRRANRRRARARRARRARRRNARRAR AR AN AR A Rk
GETRL

e $AS-20-= QUTFILE
$SSR.F %RRR = 20
SJE INOREC

SER_ALL
X aamas L =

$AS 20 =
GAMIT

BRRR

— _$JU—INOREC
INOREC $S$$
s ANRAARRRARRAARRARKRAARARRRRRNRARAARARRENRRARNARNRARA

884K

$PR WOULD YOU LIKE TO TRY AGAIN
$SR,1 #RES

—————-$IF (#RES =Y ) JU lBEGIN
B8BLK
82
82

{13TOP $s$

$PR ARAR

THIS IS THE END OF THE RETREL RELATION

L e & 2

—$RR e
$PR
$PR

SRR Ahnn. THANK _YOU —&akxx

SME
EOF' [




$PR RRANRR AR R AR AR AR RR AR R RNRN I AR AR RAARN TN RAAR A AR RN AN
- **_. _——— - ———

2
R

$PR R - —— B e
$PR ¥ ] WELCOME T 0 COLREWL
$PR AN

R 1 . B fan & T ¥ B I SRS S B A I W A P P SR R e P —
$PR
S$PR
PR e

SPR THIS COLREL MODULE ALLOwS YOU THE USER
SPR " TO OELETE ATTRIBUTES (COLUMNS) FROM AN

S$PR
$PR

— - ———$PR._T0 DELETE-A COLUMN.FROM A-RELATION THE S
$PR RELATION NAME AND ATTRIBUTE NANE MUST
SPR BE TYPED IN WHERE SPECIFIED IN THE MODULE.,

$RR

$PR
$PR

e —_$PR- e

SPR PLEASE INPUT THE RELATION NAME>
SSR.1 #N

$AR

$PR
$PR

& $PR_-IS-THIS_THE-CORRECT RELATION.NAME_ &N 2.
$PR :
$PR

—— SRR PLEASE_ENTER (¥) FOR YES OR (N)_ FOR_(NO),

$SR,1 #R
SJE lERR
e $1F_(#R3Y) JU-LCON - — . . _ -

JU lERR
{CON AS 20=#N
$AS 10=INRPUT

$SPR,F,10,#N
cosoL I "cCoLe"

SV X . R
-V

EL #N
RN OUTREL #N
— GE OUTREL

SME




$MS _ ]
$RR , SRN |

[-T-TH"4
\=a-4=2a

$M0 NREG=S0
$SR.,S #RES=NULL

L AB1- §§5 e
$PR WHICH FUNCTICN wOuLD YOU LIKE TO PERFORM
$PR . 1) CREATE A NEw RELATION

— PR 33 WRITE-INTO—A EXESTING-RELAFION —
$PR 3) NC OPERATION
$PR

—————$PRENTER- — e
$SR,1 #N

— $JE pABL
SIF ( #aN =1 ) $JU ICRLN

$IF. ( #N 2 ) $JU ICRLO
$IF ( eN. =2 -3.) -SJU--ISTP - . e - S U,
$JU lLABt
ICRLDO $3% WRITING INTO A EXISTING RELATION,
GETRL
AS 21=0UTFILE
SR,F #RES=21
SRS, { -SRI 1 . & - O —
CREZ ’
$JU {STP
 LCRLN-$$S  CREATING A JEW - RELATION, - —
NEwWRL
BBLK
e e PNQR —-$PR— WOULD--YOU-LIKE TO ENTER DATA_INTO .-THE NEW RELATION-?2 - — —
$PR ENTER ( Y FOR YES OR N FQOR NO )
$SR,1 #RES
$JE-INQR
$IF ( #RES =y ) $Ju !00
$IF ( #RES =YES ) $Ju !DC

—————ee—— _$IF.C #RES - 2N ) SJU ISTP L e ——
$IF ( #RES =NO ) $JU ISTP
$JU INOR
100 CRE2
}1STP 82
$PR RARRANARR AR AR F 1 N 1 S H#H E D AARARRARRRARRRR
SME

EOF.. )

e ——— Ce—_ —_——




IDENTIFICATION DIVISION,

——  PROGRAM=ID, - SORT=ALL. —

AUTHOR, ROBERT SAWYER, ‘
DATE=WRITTEN, 4=1=82,
ODATE=COMPILED, - - — — — ——=— - -

ENVIRONMENT DIVISION,

CONFIGURATION SECTION.
SOURCE=COMPUTER, HARRIS=123, ,
DBJECT=COMPUTER, HARRIS=123, —— - O

INPUT=QUTPUT SECTION.

FILE=CONTROL,
SELECT INpFILE ASSIGN TQ "w8",
SELECT QUT=FILE ASSIGN TO "W9", . - o e
SELECT SORT=FILE ASSIGN TO "SORTING",

DATA DIVISION,
FILE SECTICN,
e c—eeeee—— FD INmFILE—— . —_
DATA RECCRDS IS IN=REC,
01 IN=REC,

WORKING=-STORAGE SECTION,

PROCEDURE DIVISION,

PAR=SORT,
SORT SORTeFILE ON ASCENDING KEY
-— —— USING IN=FILE — . . -
: GIVING OUT=FILE,
STOP RUN,




——Eb—£0—
SJE.P 1ERROR|
{ERRORY EL LR
————$JE P—LERRERR— —~ -
LERROR2 SPR #a» COBCLING 81 ##x

coeoL I &1

+

B2- -
$PR  wx EXECUTING &1 »x
VX

—82 n e s e e e e e e = e ———
SPR a2 COMPILATION COMPLETE #w»
$SME
"———E'QF Ty

- - e e e e i ]
|
|

- S
|
' :
- - .-

A




?

BBLK

$ER N—#A—5—1 .

1L00PY SIF (A = 13) 3JU [RUN
SSR.N #A = #A + |

: $JU ILOOPY
; IRUN  SPR
PR wan FLLE - SCRTED— k-

PR e e s e e e e e

SEL LO
$JE.P !STOP

BR
Laga

!STOP § PR
SME
EOF




3$MS
8BLK

$PR
$PR
GETRL
—FR—ALL— — - - e e e e e e e e
$AS 12 = QUTFILE
$SR.F #FN = 12
—$IJE—INREE
$CO ®FN w8
BA,C I SORR=B
\ g3
BBLK
$PR
S$AR
$PR
SP: NOW COMPILING & EXECUTING THE RELATION
_ sp S [ . . e - o e e e e
$PR THE TERMINAL wWILL PAUSE TEMPORARILY
$CO SORR=C W7
£0 W1
S$IN 28 w2
$SIN 35 w3

LR
A~ A

CB2 W7 S T
CO W9 aFN
—SREND.
INREC SME
EOF..
— e e — e ————— e _.__‘__,__1‘
—

e el




$MS

BBLK

§$M0--8853999— ——
$MO TR

{BEGIN $RR,SNR

g

PR INPUT THE NAME OF THE RELATION WHICH YOU wOULD LIKE TO
$PR EDIT?
$SR I #NME
SPR WNME IS THE RELATION IN WHICH YOU WOULD LIKE TO EDIT? (Y/N)
IRESTAR $SR,I #ANS
- $IF, (#ANSSN) SJU IBEGIN - e e
: SJE 1ERR
$1F, (8ANS=Y) SJU ICONT
—  JERR SRR PLEASE-TYPE-'y! OR 'N', .,
© $JU IRESTAR

1CONT $SED #NME :
— - $SJE JERRY ——— e e
$PR
$PR WOULD YCU LIKE TO CHANGE, DELETE, OR INSERT A TUPLE?
——— JRESTA $SR,I #AAS
$IF, (SANSSCHANGE) SJU JCHLN
$IF, (#ANS=DELETE) $JU IDELN
e $IF  (MANSZINSERT) . $JU. LINUN - o .
$JU JERR2
1ERRY $PR
SPR_¥NME IS A NONEXISTING.-RELATION .
$PR
$PR WOULD YOU LIKE TO EDIT ANOTHER RELATION? (Y/N)
e LREST____ $SR,I BANS.. : . .
SIF, (#ANS=Y) SJU IBEGIN
$SJE 1ER1
SIF, (MANS=N) SJU LENDL
1ERY $PR :
$PR PLEASE TYPE 'v' QR 'N',,,
$JU IREST
$PR
JERR2 $PR
$PR PLEASE TYPE IN CHANGE, DELETE, OR INSERT.e.
$JU LRESTA
$PR
-————~—+CHLAL——-&ﬁR——__———————w
$PR
$PR INDICATE WHICH TUPLE YOU WOULD LIKE TO CHANGE BY
$PR_GIVING CGRRESPONDING LINE NUMBER? —
$SR,I #LNC
$OI NME #LNC 1
SJE JCHLN
$PR
$PR
$PR 1§ THIS THE TURLE THAT YOU WOULD LIKE TO CHANGE? (Ysh)
IRESTA1 S$SR,I ®ANS
$IF, (8ANSEN) $JU ICHLN
] o $JE- VERR3 o .o
$IF, (C#ANSZY) $SJU ICONTY
1ERR3 $PR
$PR_RLEASE TYREINLYL QRN —
$JU LRESTAQ
$PR
ICONT1  SPR
$PR THIS IS THE TUPLE THAT YOU WOULD LIKE TO CHANGE,

= e mms e @iALE @R UALIM ACATACA T C




e e
$PR WOULD YOU LIKE TO CHANGE ANOTHER TUPLE? (Y/N)
IRESTA2 SSR.I #ANS
Sy CHANGEN - SIY—LEND—
SJE ERRUY
SIF, ($ANSZY) SJU ICHLN
e {ERRG—SPR - - N T C T
$PR PLEASE TYPE IN 'Y' OR 'N'...
$JU IRESTA2
————1DELN——$PR
SPR INDICATE WHICH TUPLE YOU WOULD LIKE TO DELETE
SPR BY GIVING CORRESPONDING LINE NUMBER,
- — S8R T MLND

$O] #NME #LND
—S$JELDELN —d
$PR
$PR '
——— e $PR- IS THIS—THE-_TURLE - THAT -YOU -WOULD LIKE-TO DELETE2-(Y/N) — ——
IRESTA3 $SR,I #ANS
$IF, (BANS=N) $JU IDELN
—$JE-LERRS-
$IF, (BANS=Y) $JU !CONTZ
1ERRS $PR
—$PR PLEASE - JYPE IN '¥Y! QR '"N'gpp-o o~ S
$JU JRESTAJ
!CONT?2 SOE #LND
_ SJE IERRG
$PR _
$PR TUPLE #LND HAS BEEN DELETED
$PR ——— e ]
$PR wOULD YQU LIKE TO DELETE ANOTHER TUPLE? (Y/N)
IRESTA4 S$SR,I #ANS
$IF, (xANS=N) JU LEND
$JE lERR7Y
$IF,(#ANS=3Y) JU IDELN -
{ERR6——— SRR - - ————
SPR #LND IS A NON-EXISTING TUPLE -
S$PR
$PR WOULD YOU LIKE TO0 DELETE ANOTHER TUPLEZ (YAN)
$JU IDELN
$PR
LERRY $PR
SPR PLEASE TYPE 'Y*' OR 'N',,,
$JU LRESTA4
SRR :
$INLN SEL w9
$PR
SPR--INDICATE THE -TUPLE THAT .YOU- - wOULD LIKE -JO-INSERT .A . NEa —
$PR TUPLE AFTER BY GIVING THE CORRESPONDING LINE NUMBER,
$SR,I #LNI
SRR ———d
$SOI #NME #LNI1 1
$JE JINLN
- $PR-_ — S .
$PR
SPR I8 THIS THE TUPLE THAT YOU wANT TO INSERT AFTER? (Y/N)
e | RES A $ SR [ ANS
SIF,(sANS=N) JU JINLN
$SJE LERRSB
$IF,(mANS2Y) JU ICONT3
LERRSB S$PR
—S$RR-ALEASE-TYRE Lyt QR 1N

——— e e

. R




14 ——— P e ——— . .
—t CONTO——S$AS- =0 a
$PR INPUT THE TUPLE(S) IN WHICKH YOU wOULD LIKE INSERTED...

SPR  NOTE:
SRR FOLLOW—FHE-FGRMAT-OF - FHE--TURLE—DISPLAYED—F6—
$PR THE TERMINAL,
$PR
e e —-§PR—- - oo-—— IF -¥OU DESIRE TO STOP -INSERTING, TYPE !1@L—IN-— ——rd
! $PR THE FIRST COLUMN,
$PR
SPR—
$PR
i $DI SNME #LNI 1

——— LREAD--——$SRyL-#TUP - - o S
SJE !CONTUP
ICONTUP SIF,(#TUP=d) SJU LEXIT
$JE-—{CONTR
ICONTP  SPR,.F,9,NTUP
$JE ICOTUP ‘
e JCOTUP -~ SJU-JREAD oo
JEXIT SIN #LNI w9
$PR

SRR
‘ $SPR WOULD YOU LIKE TO INSERT ANOTHER TUPLE INTQ THE RELATION?
$PR (Y/N)
e JRESTA6-—SSR,I- #ANS . e e ]
SIF, (SANSSN) JU LEND
$JE LERRS
— _SIF,(#ANS=Y) JU JINLN
{ERRS $PR
SPR PLEASE TYPE 'Y' OR 'N',..
- SJU-ARESTAG..— . .
$PR -
LEND SUP
SPR
$PR WOULD YOU LIKE TO EDIT ANOTHER RELATION? (Y/N)
IRESTYT  $SSR,I #ANS
SIF, (#ANSEN) _SJU. JENDL. ~ S S
$JE JERRRUY ~
SIF, (¥ANSSY) $SJU IBEGIN
IERRRY SPR_
$PR PLEASE TYPE IN 'Y' OR 'N',,..
$JU RESTT '
R2

l|h
g
4

—— S P ——

$MO ST
SME




— . . .
IDENTIFICATION OIVISION, !
PROGRAM=ID,

CREATE=A=NEW-RELATION—

AUTHOR,
ARTHUR ROBERTS JR,
e DAFESWREFTEN — e e e e e e s e e
MARCH 10, 1982,
DATE=COMPILED.

ENVIRONMENT DIVISION,
CONFIGURATION SECTION, -- - - o S —
SOURCE=COMPUTER, HARRIS=123,
0BJECT=COMPUTER, HARRIS=123,

INPUT=QUTPUT SECTION,
FILE=CONTROL, )
e e SELECT-UNI-T=QUTPUT=F ILE - ASSIGN—'OUTFILE".-—~—~-—n—nA—-_-u—h~—~»—-—————
SELECT UNIT=INDEXeFILE ASSIGN "INDEXLOG" )
ORGANIZATION IS RELATIVE
ACCESS MCDE1S-SEQUENTIAL— — —
RELATIVE KEY IS REC=-PQS,

e DATA DIVISIONe .
FILE SECTION.
FD UNIT~OUTPUT=FILE .

oo DATA RECCRD IS OUTeREC, .
01 OuT=REC,
02 FILLER PIC X(GOJ.
C FD UNIT-INDEX=FILE

DATA RECORD IS INDEX=REC,
01 —INDEX=REC

02 REL=NAME PIC X(8).
02 INFOMAT PIC X(991).
‘ WORKING=STORAGE SECTION,
77 REC-POS . PIC 9(5) VALUE 1,
77 TREL=NAME PIC X (B) VALUE SPACE.,
77 COND1 PIC X(1) VALUE "N®,

— 01 OUTPUTADATA, -
02 DATA=LINE,

03 FILLER PIC X(991) VALUE SPACES.,
02 OATA=QUT REDEFINES DATA=LINE,
03 FILLER PIC X,
| 03 NO=CF=ATT PIC X(3),
03 OCC=CF=ATT OCCURS 34 TIMES. .. ___ e
04 FILLER PIC X,
04 ATT=NAME  PIC X(20).
04 _EILLER PIC X,
04 BEG=C PIC X(3).
04 FILLER PIC X,
— -~ 08 END=C- .. . PIC X(3) e
03 FILLER PIC X.
04— WORK=AREA,
02 BEG=COLUMN PIC 999  VALUE 0,
| 02 END=COLUMN PIC 999  VALUE 0,
| 02 COLUMN<L,
| 04 Ce1i PIC X.

04 Ca2 E!C ) &




Te
!"'“ ' — 92-RES PIC—XXX——VALUE --SRACE S,

02 HOLD=C PIC 999  VALUE 0,
02 SuB PIC 999  VALUE 0.
G2-NuM PEC—99— VALUE—O-
02 HOLD.
03 Hel PIC X VALUE SPACES,
SN — ---- 03 Hed - -  PIC-% VALUE SPACES, -  —-— e o -
03 He3 PIC X VALUE SPACES,
PROCEDURE—DIVISION, —4
PROCESS=CONTROL,
OPEN
QUIPUT-UNIT=QUTPUT=FILE —  —- S —
I-0 UNIT=INDEX=FILE,
9ERFBR¥~¥4%N-RGB¥*NE—$HRBfMA%N-RQH¥%NE-E*%%r——~——~—————-—-—4
CLOSE
e UNITeBUTRUY TR ILE—— o m e e o e 4
UNITeINDEX-FILE,

Stnn RKRUN-
aor AR - 20N )

MAIN=ROUTINE,

MOVE—"N" 16 CONDEg— — -~ e —
DISPLAY "INPUT RELATION NAME ? ",

DISPLAY " THIS NAME CAN ONLY BE 8 CHARACTERS LONG.".
OISPLAY " — NO SPECIAL-CHARACTERS OR-BLANKS, ", —

ACCEPT TREL=NAME FROM TERMINAL,

OISRLAY " ", i
DISPLAY "RELATION NAME ===-> ", TREL-NAME. )
DISPLAY " *,
“1SPLA¥-43—1aIS~INFQRutliou—CORRECl_l—~—L¥—OR-N4»

DISPLAY " ",
ACCEPT RES FROM TERMINAL.
e IF—RES - 3-"YM o e s

DISPLAY ™ OK *
PERFORM CHECK=RELATION=NAME THRU CHECK=RELATION=NAME=EXIT

PERECRM_CLOSE=QREN=FILE-
IF CONDY 3 "y"

DISPLAY "=ERROR RELATION " TREL=NAME * ALREADY EXISTS"
—GO—TCMAIN=ROUTINE — —
ELSE

NEXT SENTENCE
ELSE—

DISPLAY "ansax ERRCOR Anxnwx™
GO TO MAINeRQUTINE.

. I I

MAIN,
PERFQORM BLANK«DISPLAY S TIMES,

DISPLAY- "INPUT NUMBER -OF-ATIRIBUTES- 2", —
OISPLAY

'THERE CAN NOT BE MORE THAN 34 ATTRIBUTES',

ACCEPT CQLUMNa| -FROM TERMINAL, —

MOVE 0 TO NUM,

MOVE COLUMN=L TO NO=QF=«ATT
ELSE
IF Num™m = |

MO I0- el
- ~ .




’ : ELSE
) IF NUM = 2 .

MCVE C={ TO H=3
MEVE-"0"—TO -Had, Hal

H

MCVE HOLD TQ NQ=OF=ATT
ELSE

MCVE HOLD TO NQOeOF=ATT,

DESPLAY— 21, -

-—MGVE- COLUMNeL—TQ HOLD = - = o n o e g

DISPLAY " v,
OISPLAY * ",

e JF-NQ=QF=ATT GREATER THAN '034! : ————— =

DISPLAY 'x» TO MANY ATTRIBUTES ===> ! NU-DF ATT
DISPLAY '#aax ERROR wwxan!

GO0 MAIN

A A Aait DAS J

IF NQ=CF=ATT NOT NUMERIC

e DISRLAY . . e

"NUMBER OF ATTPIBUTES MUST BE NUNERIC ===> ",
NQ=QF «ATT
—DISRLAY "asanas FRROR— aasnxn?®

GG 7O MAIN
ELSE

—  — o ———DISPLAY_"NUMBER OF ATTRIBUTES 332>.".NU=OF=ATT,

DISPLAY " =,
e DISPLAY "IS THIS INFCRMATION CORRECT 7 (Y OR N} .M,

ACCEPT RES FROM TERMINAL,
IF RES 3 “y*

i D}SPLAY .M 0K * U

ELSE
IF RES = "n"
DISPLAY "sxaxx ERROR  xexnasa®

GO. TC MAIN
ELSE
———DISPLAY “EXPECTING (Y CR. N} " ___

ODISPLAY "swxtx ERROR wawux"
GO TC MAIN,

PERFORM MAIN=1 THRU MAIN=EXIT
VARYING SUB FROM | B8Y |
UNTIL SUB_GREATER -THAN 34 OR.

SUB GREATER THAN NO=OF=ATT,

—MOVE _TREL=MAME _TO REL=NAME,
WRITE CUT=REC FROM REL=NAME,
WRITE QUT=REC FROM NO=QF=ATT,

_ PERFORM WRITEwROUTINE __ ——

VARYING SUB FROM 1 BY 1 UNTIL
SUB GREATER THAN 34 OR
SUB GREATER THAN NQeQFmATT,

MOVE DATA=LINE TO INFOMAT,
—_ WRITE=INDEX®RECORD - — — . .

N

WRITE INDEX=REC INVALID KEY GO T0 COMPUTE-RECOQD-PDSITION
GO TO MAIN=ROUTINE=EXIT,

COMPUTE=RECORD=POSITION,
COMPUTE REC=POS 2 REC=POS + 1.
GO TO WRITE=INDEX=RECORD,

MATNaRALY INEaEX LT




- YU T T TN T T —
AT END
GO TC CHECK=RELATION=NAME=EXIT,

e e e ELSE e O

IF REL=NAME = TREL=NAME
MOVE "Y" 10 CONDI

GO TO ChECK-RELATION-NAME.

EMECK=RELATION=NAME=EXTF5

EXIT.

——GLOSE=QREN=FILE, - _— _— —
CLOSE UNIT=INDEX=FILE,
OPEN I=0 UNIT~INDEX=FILE,

MAINe}, ]
PERFORM BLANK=DISPLAY 20 TIMES. :
D%SPLAY—AA;IRIBUJE—#—!r—SUBr—’—«REDUESTED~—11~N0-OF‘&1¥.—~~m~~——j
DISPLAY * *, A
DISPLAY
LINRYUT—THE—FOLLOWING-FOR-SPACES -BETWEEN- ATTRIBUTES 1L,

DISPLAY 'FCR ATIRIBUTE NAME ===> 8f,
DISPLAY LI N
B-1SPL- A—Y-iicwﬂ—I—BUT E-LENGIMH ===> NUMBER -OF -SRACES ! ——— - ————
DISPLAY
DIspPLAY ! '.
DISRLAY U .t —
DISPLAY "INPUT ATTRIBUTE NAME ? ",
DISPLAY "THIS NAME CAN BE A MAX OF 20 CHARACTERS"™,
ACCERT ATF=NAME(SUB)- FROM -TERMINAL g—— - -- e e
D x SPL A Y . " . 4
DISPLAYRATIRIBUTE- NAME z32=3 ", ATT=NAME-—(SUYB)
DISPLAY non,
DISPLAY "1IS THIS INFORMATION CORRECT ? (Y OR N)",
—— e DIsSPLAY M, ————e -
ACCEPT RES FROM TERMINAL,
IfF RES 2 "y" ’
DISALAY -2 gK-n
ELSE
IF RES = "N\"
DISERLAY "asasan. ERROR - axanx®___ ___ _— e
GO TC MAIN-}
ELSE
DISRLAY "FXRECTING (Y QR N)®
DISPLAY "saaax ERROR axzax"
GO TC MAINel,
—_— . ——— UV
MAINe2,
PERFORM BLANK=DISPLAY S TIMES,
—— e ENDaL G LUMN_GREATER - THAN-999 ——y
MOVE 99 TO SUB
OISPLAY
Luza RECORD MAS REACHED MAXIUM LENGHT -xxa! |
GO TQ MAIN=EXIT,

DISPLAY " ",
DISPLAY 'INPUT ATTRIBUTE LENGTH 2?2 ',

ACCEPT CCLUMNeL FROM TERMINAL,




rv' : " ELSE
IF NUM = )

MOVE Co2 TO-Mad —
MOVE Ce1 TO He2
MOVE "0® TO Hel
— -—-—MOVE-HOLD -TO COLUMN=L . U S
ELSE
IF NUM = 2
MCVE Cet— — -
MCVE "0" TO H=2, Hel
MCVE HOLD TO COLUMN=L,

DISPLAY " '.

DISPLAY * *,

ntsm AV ) "

IF COLUMN=L NOT NUMERIC

DISPLAY

e . RCOLUMN-LENGTH-HAS -TQ BE -3 NUMERIC CHARACTERS ==2=> ", . _
COLUMNa{,
DISPLAY "anaxx ERROR swxwax"
GO0—T0 MAIN=2

ELSE

MOVE NEXT=COLUMN TO BEG«CCLUMN, HOLD=C

MOQVE -COLUMNeL TO COLUMNeLEN . ]

ADD COLUMNSLEN, BEG=COLUMN GIVING NEXT=COLUMN

SUBTRACT | FROM NEXTeCOLUMN GIVING END=COLUMN,

DISPLAY
"ATTRIBUTE NAME ==3> ", ATTNAME (SUB),
— " COLUMN. LENGTH =32> %, COLUMN=LEN, - . . -
OISPLAY " " ’
DIsPLAY 'STARTING POSITION s==3> ", BEG=COLUMN,
_—  * ENDJNG POSITION ===> ", ENDaCOLUMN, -
DISPLAY " "
DISPLAY
NEXT AVAILABLE POSITION _ zz33=> ", NEXT=COLUMN, . . |

; DISPLAY " *,
; DISPLAY "1S THIS INFORMATION CORRECT ? (Y_QR_N) "
| ACCEPT RES FROM TERMINAL,
IF RES = ®"v" , :
DISPLAY " Ok " — ' R

ELSE
IF RES = "N* ;
_MOVE HCLD=C 10 NEXTaCOLUMN —

DISPLAY "aamnax ERROR maaan”
GO TC MAINe?

ELSE

MOVE HCLD=C TO NEXT-COLUMN
DISPLAY "EXPECTING (Y OR N) "
DISPLAY "axsase  FRROR #ax&xa® -
GO TC MAIN=2,

- IF- ATTaNAME. (SUB)..=-"8" _ _ -
" GO0 TO MAINe}
ELSE
—MQVE BEGACQLUMN TQ BEG=C (SUB)
MOVE END=COLUMN TC END=C (SuB),

MAIN=EXIT,
EXIT,




L ———WRITE=ROUTINE o - S -

WRITE OUT=REC FROM ATT<NAME (SUB)
WRITE QUT=REC FROM BEG=C (SuB),
——WREFE-BUT-REC—FROM-END=C—{SUB )} — — - ————
EOF..
—— e . ]

——— e = ——— e el







